The first determination of the perihelion advance of Mercury's orbit was obtained by Leverrier from the analysis of the transit contacts of the planet on the solar disk. He obtained for the advance the value δπ ′ = 38".3/century, considering that the value δe ′ , namely the correction of the variation of the planet's orbit eccentricity, is negligible. In this paper δπ ′ and δe ′ are calculated by the least squares method, on the basis of the meridian observations used by Leverrier. Thus, we obtain for advance the value δπ ′ = 42".8/century, which is close to the one given in the theory of general relativity. The same, we obtained the value δe ′ = −0".044/year, which is lower in absolute value than Leverrier's estimation δe ′ = −0".0806/year.
Introduction
The first determination of Mercury's advance was obtained by Leverrier and it was published in 1859 in Annales de l ′ Observatoire de Paris [5] . To this end he used the observations of the planet's transits over the solar disk of the period 1661-1848. Mercury's transits over the solar disk take place in November, in the vicinity of the ascending node of the planet's orbit, and in May, in the vicinity of the descending node.
In the vicinity of the nodes the true heliocentric longitude v is practically reduced to the sum of the mean longitude and of the center's equation, and has the following form: v = f (l , π, e) = f (ε + nt , π, e), where the mean longitude is l = ε + nt, ε being the mean longitude at the epoch and n the mean motion [2] . Hence the correction of v is of the form δv = For the 8 transits in November Leverrier obtained small corrections of the longitude v of Mercury, while for the 5 transits of May he obtained much more important corrections, which actually increase in time [2] , [5] . Thus, he made a first determination of the advance by considering a linear time dependence for δv , namely: for the November transits δv = a + tb and for May transits δv = a ′ + tb 
Leverrier considered the value of 38".3/century as perihelion advance, neglecting δe ′ [5] . He motivates this by resorting to the 397 meridian observations on Mercury made at Paris Observatory in the periods 1801-1828 and 1836 -1842. By processing of these approx. 400 meridian observations, he obtained 195 equations of condition. Analyzing a part of the 195 equations of condition corresponding to the planet's apparent geocentric longitude, he obtained δe ′ = −0".0806 and on the basis of relation (1), reached the conclusion that δπ ′ = 60"/century. Forward, the Leverrier's result δπ ′ = 38".3/century was also confirmed and specified by Newcomb, who obtained δπ ′ = 41".24/century [6] by using in his determinations both the planet's transit over the solar disk and meridian observations. The problem was also studied by Clemence, whose analysis led to an advance of δπ ′ = 43".03/century [3] , [4] . Coming back to the Leverrier's work described above, namely to this deviation of 60"/century as against the value of 38".3/century, we have tried to determine the value of δe ′ more precisely, by solving the system of the 195 equations of condition obtained by Leverrier using the least squares method.
The processing of the meridian observations
Besides the unknowns δε, δn, δe 0 , δπ 0 in the equations of condition obtained by Leverrier, namely the corrections of the mean longitude at epoch, mean motion, eccentricity and the longitude of perihelion at epoch, we shall introduce the unknowns δe ′ and δπ ′ ; thus
where e ′ and π ′ are the annual variations given by Lagrange's equations. From the 195 equations of condition we eliminated those for which the difference between the observed apparent geocentric longitude and the calculated one is O − C > 6 ". On the whole, we used 187 equations of condition, which have been improved by calculating the coefficients corresponding to the unknowns introduced by us. 
In the general solution we find the values δe 0 = −2".07 and δπ 0 = 18".88. These values are of the same order as the ones corresponding to the Leverrier's relation for δe and δπ based on transits, namely δπ + 2.72 δe = 10".3 [5] .
Also, in the general case we obtain δe ′ = −0".044. If we replace this value in the relation corresponding to the transits (1), namely δπ ′ + 2.72 δe ′ = 0".383, we get an advance of δπ ′ = 50"/century. Furthermore, in the general solution (2) we obtain for the Mercury's perihelion advance δπ ′ = 42".8/century. On the other hand, if we take δe ′ = 0, like Leverrier, who considered δe 
We observe in the case δe ′ = 0 that the perihelion advance is also δπ ′ = 42".8/century.
Concluding remarks
The value of δe ′ = −0".044/year, obtained in the present paper in the general case (2) , is in good agreement with the Leverrier's suggestion regarding δe ′ , namely that is negligible. More over, this value of δe ′ = −0".044 is lower in absolute value than Leverrier's estimation of δe ′ = −0".0806. The result obtained by us for Mercury's perihelion advance δπ ′ = 42".8/cen− tury, by processing the meridian observations used by Leverrier, is very close both to the values obtained by Newcomb and Clemence and to the value calculated within the theory of general relativity δπ ′ = 42".98/century [7] . This value obtained in a relativistic frame is also confirmed by radar data processing, where the value δπ ′ = 42".94/century is obtained [1] , [8] .
